OBJECTIVES: Dermatophytic infections are the common fungal infections aggravated by hot and humid climate. Terbinafine and itraconazole are commonly used oral antifungal agents for the same. However, resistance to these drugs is being seen increasingly when used in the conventional doses and duration. Therefore, this study was designed to compare the efficacy of terbinafine and itraconazole in increased dosages and duration in the treatment of tinea corporis and tinea cruris.
Introduction

D
ermatophytic infections are the most common fungal infections affecting 20%-25% population globally. [1] The hot and humid climate in India favors dermatophytosis. [2] Terbinafine is considered to be a first-line drug for the treatment of tinea corporis and tinea cruris due to its favorable mycological and pharmacokinetic profile. [3] It acts by inhibiting the enzyme squalene epoxidase, thereby inhibiting ergosterol synthesis. [4] In the past, the drug was consistently effective against dermatophytosis with cure rates of >90% achieved at doses of 250 mg once a day for 2 weeks. [3, 4] How to cite this article: Bhatia A, Kanish B, Badyal DK, Kate P, Choudhary S. Efficacy of oral terbinafine versus itraconazole in treatment of dermatophytic infection of skin -A prospective, randomized comparative study. Indian J Pharmacol 2019;51:116-9.
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Recently, there has been an increase in the incidence of terbinafine resistance with increasing numbers of clinical failures and relapses. [5, 6] One of the principal mechanisms of antifungal resistance is a decrease in effective drug concentration. [7] Terbinafine was reported to be efficacious and safe in dermatophytosis with fewer failure rates at higher doses of 500 mg/day. [8] Itraconazole is another antifungal drug which acts by inhibiting cytochrome P450-dependent enzyme, hence interfering with demethylation of lanosterol to ergosterol. It has shown good results in the treatment of dermatophytosis at doses of 100 mg once a day for 2 weeks and with 200 mg once a day for 7 days. [9, 10] Because of frequent relapses at short intervals, some physicians have used it in doses of 200 mg once a day for prolonged periods. [11, 12] It has been observed recently that there has been widespread resistance to various antifungal agents used in conventional dose with an increase in relapse rates prompting a need to find an effective first-line antifungal drug and appropriate dosage and duration schedule to achieve maximum results with fewer relapses. Hence, the present study was conducted to compare the efficacy of oral terbinafine versus itraconazole in the treatment of tinea corporis and tinea cruris.
Materials and Methods
The study was performed in patients of both genders aged 18 years and above with clinical diagnosis of tinea corporis and tinea cruris confirmed by potassium hydroxide (KOH) test. We excluded pregnant and lactating women and patients with preexisting renal, hepatic diseases, cardiac failure, or history of hypersensitivity to the study medications from our study. Patients receiving treatment with systemic immunosuppressive drugs during the study or in the past 2 weeks before enrolling in the study were also excluded from the study. The patients were randomly allocated to receive a daily dose of terbinafine 500 mg daily for 4 weeks (Group I) or 200 mg of itraconazole for 4 weeks daily (Group II).
Mycological and clinical assessments
Patients were followed up after 2 weeks and 4 weeks of the study period. At each visit, clinical response was noted including pruritus, erythema, and scaling. These were rated as clinical score 0-3, 0 -absent, 1 -mild, 2 -moderate, and 3 -severe.
Global clinical evaluation was done, and the response was noted accordingly as healed, marked improvement, considerable residual lesions (>50%), no change, or worse. KOH examination was done at the time of enrolling the patient and at the end of the 4 th week. Liver function tests were done at the start of therapy and after 2 weeks of therapy. Monitoring of signs and symptoms for any adverse cardiac event was done at each visit, especially for high-risk patients (diabetics and hypertensives) on itraconazole. Patients were considered cured when there was an absence of scaling, erythema, and pruritus, and KOH was also negative. Postinflammatory pigmentary changes were not taken into consideration.
The study was approved by the Institutional Ethics Committee, and informed consent was taken from all patients before recruiting.
Statistical analysis
Association among dichotomous variables was tested with Fisher's exact test and continuous variables with a Student's test. Percentage change was compared using Mann-Whitney U-test and Wilcoxon test. All analysis was done SPSS version 21.0 (IBM Corp., Armonk, NY).
Results
A total of 326 patients were randomly assigned treatment and included in the study. Because of deranged baseline liver function tests, 6 patients were excluded from the study. Hence, a total of 320 patients were enrolled in the final study. Half of the patients (160) were started on terbinafine 500 mg once a day, while the other half were given oral itraconazole 200 mg once a day. Table 1 shows the demographic profile of patients as well as diagnosis in both the groups. The average age of the patients was 34.97 and 34.78 years, respectively, in Group I and Group II. Group I had 104 males (65%) and 56 females (35%), while Group II had 107 males (66.8%) and 53 females (33.2%). Majority of the patients were diagnosed with both tinea corporis and tinea cruris in the study groups -129 patients (80.6%) in Group I and 135 patients (84.4%) in Group II. At the end of 4 weeks, there was a statistically significant improvement in erythema, scaling, and pruritus scores in Group I as well as in Group II [ Table 2 ]. The significant improvement started from 0 to 2 weeks and then persisted from 2 to 4 weeks in both the groups. The absolute score of erythema, scaling, and pruritus was significantly different at baseline when both the groups were compared. Hence, we calculated the percentage change in the scores of all three parameters.
The percentage improvement in erythema, scaling, and pruritus scores was significantly more in both the groups from 0 to 4 weeks [ Table 3 ]. The percentage change was significantly more in pruritus from 2 to 4 weeks only in Group I. In Group II, the percentage change in pruritus and scaling was significantly different from 0 to 2 weeks and 2-4 weeks. On comparing the groups, there was a significant improvement in scaling score from 0 to 2 weeks and from 2 to 4 weeks but not from 0 to 4 weeks.
There was a significant improvement in pruritus from 2 to 4 weeks only. There was no statistically significant percentage change in erythema scores.
Mycological cure was achieved in 147 (91.8%) in Group II and 119 (74.3%) in Group I at the end of 4 weeks. Mild adverse effects such as gastrointestinal upset, headache, and taste disturbances were observed; however, none were severe enough to warrant the discontinuation of treatment. There was no significant difference in adverse effects between both the groups.
At the end of 4 weeks, the global clinical response was significantly better in the itraconazole group as compared to the terbinafine group. The clinical global evaluation staging shows [ Figure 1 ] more patients in the healed category in Group II as compared to Group I (46% vs. 37%). Only a few patients worsened in itraconazole group (Group I) as compared to the terbinafine group (Group II) (4.1% vs. 12.2%). Tolerability and compliance to the drug were similar in both the groups.
Discussion
Widespread resistance to conventional doses of antifungals with increasing clinical failure rates warrants the search for an effective first-line antifungal drug that brings about rapid clinical and mycological cure in tinea corporis and tinea cruris.
Terbinafine resistance when given in the standard doses (250 mg once a day for 2 weeks) is being increasingly seen with partial or no response to treatment. [5] Antifungal resistance is due to a decrease in effective drug concentration because of extensive accumulation of terbinafine in the skin and adipose tissue. [13] Hence, higher concentration of terbinafine 500 mg/day has seen found to be more effective. [8, 14, 15] Itraconazole is a triazole antifungal drug which is also increasingly being used as a first-line drug for tinea corporis and tinea cruris, but it is being given for longer periods as compared to before. [11, 12] The most common side effects with terbinafine are gastric upset, headache, altered taste, altered liver function tests and rash; rarely, it can cause blood dyscrasias and hepatitis. [6] Itraconazole can cause gastric upset, headache, taste alteration, and jaundice, and rarely, it can cause hypokalemia, torsades de pointes, and heart failure. [12] However, in our study, minor side effects such as nausea, bloating sensation, headache, and taste disturbances were seen. The results of our study suggest that itraconazole is a better drug than terbinafine in efficacy and mycological cure. This is similar to an earlier study in patients of tinea cruris who also found itraconazole to have higher cure rates as compared to terbinafine. [9] Although studies on toenail onychomycosis have found terbinafine to be more effective than itraconazole, [16] we found the reverse to be true for tinea corporis and tinea cruris. Both the drugs have a similar pharmacokinetic profile. The treatment costs per patient with terbinafine are lower than those with itraconazole for the same duration of therapy. However, when taken into account the response rates and total duration of therapy required to have complete cure, itraconazole fares slightly better over terbinafine, thereby mitigating the cost difference. Safety profile was similar in both the groups.
Conclusion
Itraconazole has higher clinical and mycological cure rates as compared to terbinafine. Although the cost of terbinafine is lower, the failure rate is higher and the duration of treatment required is longer. Therefore, itraconazole seems to be superior to terbinafine in the treatment of tinea corporis and tinea cruris.
